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AREA UNDER THE CURVE
EXERCISE # 1

Questions
based on

Q.1

Sol.

Q.2

Sol.

Q.3

Sol.

Area bounded by curve and x-axis

Area bounded by y = sec? x, X =g , X =g and

X- axis is-
2 V3 V2 \F
(A) 7 ® - © 5 (D) 3
[A]
nl/3 , /3
A= Isec x dx = [tanx]n/6
n/6

1 2

= {J3-———=—

V3 43
Area bounded by the curve y = xe*X’ , X- axis and
the ordinates x = 0, X = o is-
ea22+1 sq. units  (B) e -1
(C) e** +1sq. units (D) e* — 1 sq. units
[B]

A:Txexzdx
0

(A) sq. units

Putx’=t

The area bounded by the curve y = f(x), x-axis
and the ordinates x = 1 and x = b is
(b — 1) sin (3b + 4), then f(x) equals-
(A) (x-1) cos (3x + 4)
(B) sin (3x + 4)
(C) sin (3x + 4) + 3(x —1) cos (3x + 4)
(D) None of these
[C]
b
Given that J.f(x) dx = (b— 1) sin (3b + 4)
1
diff. with respect. to b, we have
f(b) = sin (3b + 4) + 3(b 1) cos (3b + 4)
= f(x) = sin (3x+ 4) + 3(x 1) cos (3x + 4)

Q4 The area bounded by the x-axis and the curve
y=4x—-x2—3is-

1 2 4 8
w3 ®; ©F O3

Sol. [C]
y=4x-x*-3
=X —4x+3=0
=>xX-3)(x-1)=0=>x=1,3

3
A= J.(4x—x2 -3) dx
1

3 3
=ox?-X _3x| =18-9-9 2+ L 43
3 . 3

:1+l:
3

w| s

Q.5 The area of the region bounded by the curve
y = sin x and the x- axis in [-x, ©] is-
(A) 4 (B) 8 (C) 12 (D) 2

Sol. [A]

T
Area = stin X dx
0

= 2[—cosx]; =2[1+1]=4

Questions Avi
weatsl Area bounded by curve and y-axis

Q.6 Area in 1st quadrant bounded by y = 4x?, x =0,
y=landy=4is-

3 5 7 7
Aws ® ©5 Of

sol.  [C]

14

‘7
3/2]l _ 3

1
y

Q.7 The area between the curves x =2 —y — y? and
y-axis, is-
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Sol.

Questions
based on

QS8

Sol.

Q.9

Sol.

9 9
(A)9 (B) > ©) 2 (D)3
[B]

y'+y-2=0

(y+2)(y-1)=0 =>y=1,-2
1

required area = Ix dy
-2

= j(Z—y—yZ)dy
2
1
2 3
-2
_2_1_£+4+ i_gz g
2 2 2

Area bounded by two curves

Area of figure bounded by straight lines x = 0,
X =2and the curvesy = 2« ,y = 2Xx — x? is-

3 3 4

(A) 3log.e — 2 (B) 3

3 3 3 4

©) 2 + 2 (D) 2 + 3
[B]

2
A=J.(2X —2x +x?) dx
0

Area bounded by y = x2 + 1 and the tangents to
it drawn from the origin, is-
8 1 2

A) — B) = C) =
@5 ®; ©;
[C]
Parabolaisx*=y—1
Tangent to it from origin is
y=2x and y=-2x
Intersection point of
x*=y—-1and y=2x is (1, 2)

© 3

1
Area =2 J(xz +1-2x)dx
0

Q.10

Sol.

Q.11

Sol.

Q.12

Sol.

2

3

1

1
_ o (x=1)°

The value of a for which the area between the
curves y2 = 4ax and x* = 4ay is 1 sq. unit, is-

(A) V3 (©)443 (D) ?
[D]

Curve is y* = 4ax and x° = 4ay
intersection point is (0, 0) and (4a, 4a)
4a 2
So Area = J‘ v4ax X | x
0 4a
Given that Area=1

4a 2
= J-(\Max —X—J dx=1
0 4a

(B) 4

) 5 J4a
= [Vaaox¥2 X | =g
3 a :

12
3
T G
3 12a
V3
—a= —
4

The area bounded by the curve y? = 4x and the
line 2x -3y +4 =0, is-

1 2 4 5
w3 ®; ©F OF

[A]
From curve y? = 4x and line 2x —3y + 4 =0
we get x coordinate of intersection point which is
x=1x=4
4

Area = I{\/4—_[2x3+4ﬂ dx

1

- 22432 —l(x2 +4x)
3 3

4

1

32 32 4 5
-t —
3

3 3 3

1
3

The area bounded by the curve y = ex & the
linesy = [x -1, x = 2 is given by-

(A)e+1 (B)er-1
(C)er-2 (D) None of these
[C]

y=e,y=|x-1|,x=2
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7 CE)

0,0)[ (1,00 (2,0

(0.1) /
%

Required area= |e*dx -1

20 O e

=e’-2
Q.13  The average value of f(x) = sec> x from x = 0 to

T .
X ==, is-
4

A) -

Sol.  [D]

® 2 @% (m%

nl4
- Iseczx dx
——0 o
4

/4
]n

4 4
:>—[tanx = —
T 0 T

Q.14  The area of the region(s) enclosed by the
curvesy = x andy = 4| x| is-
A3 (®)23 (C)Us (D)1
Sol.  [B]
y=x* and y*=|x|

(1,0)

1 3 1
Area =2 I(x/;—xz)dx = ZEXN2 —X?}
0 0

Q.15 Let 'a' be a positive constant number. Consider
two curves C,:y=e-, C,:y = e Let S be the

area of the part surrounding by C,, C, and the y-

. . S
axis, then lim —- equals-
a—0 a2

(A) 4 (mg (C)0

Sol.  [D]
Ci:y=¢€‘and C,:y=¢e*"

\ c
(0,69

(0.1)

1
©) 5

| c,
1

al2

al2
al2
Area = I(ea‘x —e¥)dx = (e —e%),
0

S=e'-2e"+1

.S et -2e¥241 1

Lim — = Lim —22—

a—>0 g a—0 a 4
Sl Parametric Curves

Q.16  The area bounded by the curve x = a cos,
y =asintis-
3na’

A) —

2

ma

B —/——
®) 3,

3na’?
16

(©)

sol.  [A]
X =acos’t,y =asin’t
2/3 - a2/3

(D) None of these

= X2/3 +y

(0, 2)

(a0

a
Area=4jy dx
0

Oy =asintand dx = —3 a cos’t sin t dt
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0
Area = I(asin3 t)(—3acos’ t sint)dt
nl2
/2
= 3a* J.sin“tcosztdt
0
- (3.1).1.£:3na2
6.4.2 2 32

Q.19

Sol.

Q.17  The area bounded by the curves x = a (6 — sino),
y=a(l-cos0),0<0<2n, is-

(A) ma2 sg. units (B) 2ma2 sqg. units
(C) 3raz sq. units

Sol.  [C]

(D) 4na? sq. units

27
A=aj(1—cose) . a(1 - cos 6) do
0

2n
= a2_|.(1+cos2 0 +2cosh) do
0

N U I S
=a" |[x]g +E x+§sm26 +0

0

Q.20

=a’(2n + )

= 318’ Sol.

Suestions Miscellaneous
ased on

Q.18

The area enclosed between the curve
y = log. (x + e) and the coordinate axes is-
(A) 4 B3 (©)2 D)1

Sol.  [D]

1-e 0

|~ log (x +e)

0
Area = Ilog (x +e)dx Q.21

1-e
0 p X
= [xlog (x+€)] — j—dx
1-e 1_eX +e

0
_ Ix+e—e

X+e
1-e

dx

=— [x—elog(x+ e)]f_e

—e+l-e=1

The area of the figure bounded by the curves
y = AX & Y = (AnX)? is-

(Ae+1 (B)e-1
(C)3-e (D)1
[C]

y=anx and y=(Anx)?
Intersectionatx=1,and x =€

Area = j[(xn X) - (n x)?] dx
1

= [x%nx—x]; —[x(%n x)z]ie +2jAnx dx
1

=1l-e+2 [x%nx—x]:
=l-e+2(e-e+1)=3-¢e

The area enclosed by the curve y? + x* = x?, is-

2 4 8 10
AWz ®; ©F OF

[B]

N
~__

1 1
Total Area = 4 Iy dx =4 jx 1-x2 dx
0 0

Solving we get

Area = ﬂ
3

Let z be a complex number such that
Re(z) = Vx?+4 ,and Im (2) =y -4

satisfying |z| = +/10 . Area enclosed by the set
of points (X, y) on the complex plane, is-

(A) 846 (B) 4+/6

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com Mob no. : +91-9350679141




2010 40v10
© ;/_ (D) ;/_
Sol. [A]
X*+4+y-4=10
x?=—(y-10)
- :__ §“:“‘
Vil | Ve |vio
y>4
V6 V6
A=2 Iy dx —4x+/6 |=2 j(10—x2)dx: 86
0 0
Q.22 Area of the curve y2 = (7 — x) (5 + x) above
x-axis and between the ordinates x = -5 and
x=1,is-
(A) 91 (B) 18n
(C) 15n (D) None of these
Sol.  [A]
y2=—(x-7) (x+5)
— + —
-5 7
1
Area = I\/35+2x—x2 dx
-5
1
= J'Jses_(x—l)2 dx
-5
1
P {ﬁsinlx—_l+x—_1\/36—(x—l)2}
2 6 2 5
=97
Q.23 The area bounded in the first quadrant
2 2
between the ellipse )1(_6+y?: 1 and the line
X +4y =12, is-
(A) 6(r 1) (B) 3(n-2)
(C) 3(x-1) (D) None of these
Sol.  [B]
2 2

Ellipse x_+y_ =1
16 9

line £+X =
4 3

(4.0)

S

Area in first quadrant

= Lﬂb_l ab
4
=12, 1 =32
4 2
Q.24 The areabounded by y =2 —|2 - x| and y=
is-
4+3Mn 3 4-3n 3
® == @
©) g +An3 D) % +An3
Sol. [B]

Edubull

3

| x|

True / False type questions

Q.25
y=|x-1]andy =3 - [x| is 4 sg. unit.
Sol.

(2.1)

(1,0)

A=22 2 =4

Q.26

The area of the figure bounded by the curves

Area of the region bounded by y = {x} and

2x-1=0,y=0is % ({ } stands for fraction

part)
Sol.

4

172

1/2
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A=

0 |~

Q.27  The positive value of 'a' for which area covered

by figure y = sin ax, y = 0, X =" andx=2 is
3a a

equal to 3, is%.

1 n/a
- CosaX

:_E[ 1}22_3&

:l when A=3
2

Sol. A=

Fill in the blanks type questions

Q.28 The area bounded by x-axis, x = 0, x = 2e and
f)=|X—€l—€|iS.everirinininnnnnn.

e B
sol. N | (e )
_e ;
A
area = area of AOAB
=1 2e.e=¢g?
2

Q.29  The area bounded by f(x) = min. (||, |x —1|) and

X-aXIS 1S, .uvvviieiiiiiienns

0|@/2,0)B (1, 0)

Sol.
Area= Area of AOAB
= l (1)(&) = l
2 2 4
Q.30 The area bounded by x-axis, x = g and

Edubull
/2

Sol. A= Isin xdx:[—cosx]g/2 =1
0

Q.31 Areaenclosed by the curve [x — 2| + |y + 1| =

isequalto ..........oeeeiiiis
Sol. [x-2|+|y+1=
IX[+]Y[=1
/\
/
Area =2

Q.32 Area bounded by the curve y = sint X,
y=costxandx=0isequalto.............

S
4

A=2 .[smydy ——2[cosy]

Ay
=2-42

Sol.
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EXERCISE # 2

*ETgey\ Y Only single correct answer type
questions

Q.1 The area between the curve y = x3 and

y=X+]|x]|is-
(A)O B2 ©1 (D)3
Sol. [C]

V2

required area = J(2x —x3)dx

Q.2  The area bounded by y = x2 and y = [x + 1],
x < 1 and the y-axis is-
(where [ ] stands for greatest integer function)

(A)1 (B) 2/3
(C) 1/3 (D) None of these
Sol.  [B]

= --2

required area
1

1
. ‘([x dy = ‘([yllz g % [ys/z]é: %

Q.3 Area bounded by the curves y = x — 1 and
(y—1)2=4(x+1)is-

(A) 8/3 (B) 16/3
(C) 32/3 (D) 64/3
Sol.  [D]

Q.4

Sol.

(8. 7)

\ ©.-1)

7

required area = I(yl —y2) dy
k|

7
- | {[%(y—l)z—lj—(yu)} dy
]

1 2
{Z(y—l) —y—Z)} dy

—

7
_1 s]7 | y? 7
T [(y—l) ]_1— {_} _1—2 v’

LN

2

1 49 1
= —((16+8)— | ———=|2[7T+1
12( ) {2 2} [7+1]
:%_§_16:@_40:_E
12 2 3 3
Area:ﬁ
3

If y = mx divides the area bounded by lines
Xx=0,y=0,x=3/2&thecurvey =1+ 4x — X2
in two equal parts, then m is equal to-

(A) 13/8 (B) 13/4

(C) 13/6 (D) None of these
[C]

y=1+4x—x

= (x-2)*=-(y-5)

P(2,5)

b2
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Q5

Sol.

Q.6

Sol.

Given that
area of OLMP = 2 area of OQL
3/2
— Area of OLMP = I(l+4x—x2)dx
0
3/2
_ , X339
= [ X+XS—— = —
3 8
0
and area of OQL = 1. E.QL
2 2
=1 33,22, Q7
2 2 2 8
= g—2 (gmj
8 8
13 Sol.

2
The area bounded by the curve y :{2—4+ 2]

y=x-1 and x =0 above the x axis will be-
(Where [ ] represents greatest integer function.)

(A) 2 (B)3
(©) 4 (D) None of these
[C]

A= 1) dy= 1] 12]z
= [y+1) dy=Z[y+D)
: Q8
L
2

If A; is the area enclosed by the curve xy = 1, Sol.

x-axis and the ordinates x = 1, x = 2; and A, is

the enclosed by the curve xy = 1, x-axis and the
coordinates x = 2, X = 4; then-

(A) Ay =2A (B) Ay =2A,
(C) Ay =3A, DA =A,;
[D]

2
Area for A; = Iidx
] X
=i x]2=xn2
4
Area for A, = jldx
> X

= [m x]‘z1 =AM4-An2=An2
Clearly A; = A,

Area of the region bounded by the curves
y =eX, y = e*and the straight line y = 2 is-

(A) log (4/e) (B) 2 log (4/e)

(C) 4 log (4/e) (D) None of these

[B]
y:exly:e”:yzz

2
required area = 2 Ix dy
1

2
:2J.7\ny dy
1

=2[yany-yl?
=2[2Mn2-2+1]
=2 \n4fe

Area bounded by curve y = xeXl and lines
| x|=1,y=0will be-

(A)4 |6 (©O1 (D)2
[D]
y =xeMand lines|x| =1,y =0
{ xe* x>0
y=1""
xe x<0
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Q.9

Sol.

Q.10

Sol.

Q.11

Sol.

-1 0 1

1

required area = 2 Ixexdx
0

=2 [xe*-e'=2

The area between the curves y = log x and
y=log I/xwhen1<x <eis-
(A) log (4/e) (B) 1

©)3 (D) 2J.Iog X dx
1

[D]

y=logxandy=1log1/xwhenl<x<e

\A

i\ e, e

€
required area = 2 Ilog X dx
1

If A is the area between the curve y = sin x and
x-axis in the interval [0, m/2], then the area
between y = sin 2x and x-axis in this interval
will be -

(A) A (B) 2A
(C) A2 (D) None of these
[A]
nl2
A= J.sm x dx = —[cosx]§'%=1
0

nl4
Again area = 2 Isin 2x dx
0
=— [cos2xJ5'*=1=A

The common area bounded by the curves
y=sin2x,y =tanxandy =0 in [0, n/2], is-
(A) 1/2 log (2/e) (B) 1/2 log 2e

(C) log 2e (D) log v2 -1

[B]
y=sin2x,y=tanx,y=0in [0, n/2]

Q.12

Sol.

1&g B One or more than one correct
answer type Questions

/2

required area
nl4 nl2

= jtanx dx + Isian dx
0 nl/4

/4

= — [log cosx]j e

1
. [cos2x 74

N|H

0y -+
2+

1
= —log 2e
> g

h)lha

£E| 0g
2

The ratio of the areas of two curves y = cos x
and y = cos 2x between x-axis from x = 0 to
X =73 is-

(A)1:2 (B)2+3 :4-43
©1:1 (D) None of these
[B]
n/3
Letl, = Jcosx dx
0
/3
and I, = Icost dx
0
I, = [sinx][3/3 = ?
nl4 /3
I, = Icost dx — Icost dx
nl4
% [(sin 2x)"/4 (sin ZX)ﬁﬁ]
-1 {1—— 1} 443
2 4

Iy _

I 4—\/5

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no.

1 +91-9350679141




Edubull

Q.13

Sol.

Q.14

Sol.

Let f(x) = |x] — 2 and g(x) = [f (X)|.
Now area bounded by x-axis and f(x) is A, and
area bounded by x-axis and g(x) is A, then-

(A)A =3 (B) A = A,
(C)A.=4 (D)A, +A,=8
[B, C, D]
f(x) = x| - 2, g(x) = [f(x)
f(x) = x| -2,
(2,0) 2,0)
(0, _2)
and
0.2)
g(x) = [f(x)| = =0 50
2 2 2
A =f(x) = 2J.(x—2)dx = Z{X——Zx}
0 2 0
= 2[2-4]|=4

A, =clearly same as A; =4
option B, C and D are correct.

LletL:x-y—-1=0bealine&C:y2=2x+1
be a parabola then -
(A) area bounded by L and C lying in the upper

half plane is3—32

(B) area bounded by L and C lying in the plane

isE
3
(C) area bounded by L and C in the upper half
plane isg
2
(D) area bounded by L and C in the lower half
plane is b
6
[B, C, D]
L:x-y=1 C:y*=2(x+1/2)

Q.15

Sol.

(0, 1)

(-1/2, 0) (1,00 (40

(07 71)

Area bounded by L and C in upper half plan is

4
= I«/2x+ldxf%x><3><3
1

2
: 9
= Itzdt—E where 2x + 1 = t2
0

=9 _& option C is correct.
2 2

Area in lower half plane is
0

= J.«/2x+ldx+%><1><l
=
2
1

= J.tzdt+ l: l+ E:E
0 2 3 2 6

option D is correct.
Area bounded by L and C lying in the plane is

Option B is correct. So option B, C, and D are
correct.

X2
and C, =y = - be two

fC,=y=
L=y 1+x°2

curve lying in XY plane. Then -
1

(A) area bounded by curve y = Y &y=0isn
(B) area bounded by C; and C, is % - %

(C) area bounded by C; and C, is 1 — g

(D) area bounded by curve y= 1 5 & X-axis is =
1+x 2
[A, B]
1 x2
Ci=y= 5 andCy=y=—
1+X 2
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G,
i i C
-1 0 1
1
(A) area bounded by the curve y = > and
1+x
y=0
!
:ZJ. 2dx:Z[tan‘lxozE
01+x 2

(B) area bounded by C; and C, is

1 2 1
:j 12—X—dx:2.|. 12—X—dx
11+X 2 01+X 2

r 1
2 3

= options A, B are correct.

‘Part-C Assertion-Reason type Questions

The following questions consist of two
statements each, printed as Statement-1 and
While
questions you are to choose any one of the

Statement-2. answering  these

following four responses.

(A) If both Statement-1 and Statement-2 are

true and the Statement-2 is correct

explanation of the Statement-1.

(B) If both Statement-1 and Statement-2 are

true but Statement-2 is not correct
explanation of the Statement-1.

(C) If Statement-1 is true but the Statement-2 is
false.

(D) If Statement-1 is false but Statement-2 is

true.

Q.16  Statement-1 : The area of the curve y = sin2x
from 0 to = will be more than that of curve
y =sin x from 0 to =.

Statement-2 : 2> tift > 1.

Sol. [D]
Q.17  Statement-1 : Area formed by curve y = cos x

Withy:O,x:Oandx:%ﬂisZ—i.

72

Statement-2 : Area of curve y = f(x) with
x-axis between ordinates X = a and X = b is

b
jf(x)dx.

sol.  [A]

) /2 . 3n/4

A= (sinx) +‘(3|nx)ﬂ/2‘
1 1

=14 (1-—|=2- —
&) %

Column Matching type Questions

Q.18 Let f(x) = x|, 9(X) = [x — 1] and h(x) = |x +1].
Column I Column 11

(A) Area bounded by ®) % sq. unit

min (f(x), g(x)) and x-axis is

(B) Area bounded by

min (f(x), h(x)) and
X-axis is

Q) % sg. unit

(C) Area bounded by
min (f(x), g(x), h(x)) and
X-axis is

(D) Area bounded by
min (f(x), g(x), h(x)),

1.
andy= = is
y 2

(R) % sg. unit

(S) 3/4 sq. unit

Sol. A->Q,B>Q C—>R,D->S

N

(A) 1/
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(D)

Q.19

Sol.

A=1
2
A= E
4
Column | Column 11

(A)Let area of the figure bounded by (P) 1/3
y=-3x2-|x|+2,x=0andy=0

is 2—3 sg. units then ais
a

i
M X gx, m=1,if (Q)3

(B) Letl, ,= | —T

L sin"t x L an-1

" (m-Dcos™tx  2(m-1)
then a is

(C) The common area of the curves  (R) -2

y=+/x andx = ,fy is
(D) Let f (x) = j cot" x dx, then (S)1

3(f,(3n/4) + 1,(3n/4)) is
A->Q;B->R;C>PR;D>S
(A) y=—GKX*+[x-2)

A
1)

n-2,m-2

Q.20

Edubull
2/3

A=2 I(—sz—x+2) dx
0

o b2 i

:2)(2
27
a=3
sin " x sin x dx
B) | =|—
B) 1oy = [
sin"* x (n—1) ¢sin"?x

Im,n - -
(m-cos™*x (Mm-1) Jcos™*x

i:—1:a:—2
2

2

y=X

(11) y> =X

©0.0) K

1
A= I(&—xz)dx =
0

(©)

W

w| N
W[

(D) I,= J cot"? x (cosec® x—1) dx

_ —cot"tx

n— — _ — 5 n-2

(n-1)

Lel= cot"* x
n n-2 =
1-n

n=4
3n
4
1
|4+|2=§
3(|4+|2):1

X

Match the column
Column | Column 11

(A) Area bounded by y = x (P) 1/3
with x-axis between
x=landx=2,is

(B) Area bounded by (Q)15/4
y <4x —x2in | quadrant is
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(C) Area of region (R) 3/2
{ y):xe<y<|x}is

(D) Area of portion cut off by  (S) 32/3
y =X,y = x2 and ordinates
Xx=0,x=2,is

Sol. A->Q,B->S C->P,D>R

(A) A:% (x4); = %

(B) ——

32

4
A= j(4x—x2) dx:2><16—%(64):?
0

©) v

I 1
2
A—2£(x—x ) dx —2[5__}_5

(D) &

1 2
A= I(xz -x%) dx+J.(x3 —x?) dx
0 1
1
3

15
= +__
4

NG
w|~

=_2+ :E
2

N~
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EXERCISE # 3

‘Part-A Subjective Type Questions

Q.1 Find area of the loop of the curve
y2= (X — 2)(x —4)2
Sol.

—ll:

4
A= 2J.(x—4)\/x—2dx
2

—2=t
/2
2j(t2—2).t.2tdt
0
5
4_[(t4—2t2) dt

0

x

N

=E.4\/§—§2\/§}
= 21642

—X
15
Q.2 Find the ratio in which the area enclosed by the
curve y = cos X (0 < x < m/2) in the first
quadrant is divided by the curve y = sin x.
Sol.

>3

y

:

/4

nl4
A= J(cosx —sin x) dx
0

Q.3

Sol.

Q.4

Sol.

S S I

V2 42
/4 nl2

A= J.sinx dx + Icosx dx
0 nl4

(1 1) .

Hileg)e
A V2-1 (2-1) (2+42)
A, 2-42 2
_2n2+2-2-42

2

1

g

Find the area of the figure bounded by
y=-3x*—|x|+2andy=0.

_2 2
3
2/3
A= 2J.(—3x2 —X+2) dx
0
= 2pe [ -pe " 4l
_-16_4.8_4
21 9 3 27
Find the area bounded by x2 + y2 — 2x = 0 and
y = sin (nx/2) in the upper half of the circle.

x2+y2_2x=0andy=sin (n_zx)

= (x-1)*+y*=1andy=sin [%)
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(11 B(0, 2)
(0,0) (1, 0) (2, 0) A(2,0)
C(-2,0)
z X
required area :g— Isin %dx D(0,-2)
0 Common area = Area of square ABCD
2
_r,2 cos™ = E (product of diagonal)
2 n 2 |y L
= —(16) = 8 sq. unit.
= g+g [-1-1] 2
n4 Q.7 Find the area of the region bounded by the axis
= (g-;j sq. unit of X, 0 <x <1, y=arc(cos x) and y = arc (sin x).
Sol. y=cos’x y=sin’x, x-axis, 0 <x<1

Q.5 Find the area of the region bounded by the
parabola y?2 = 4x and the normal to it at one of
the ends of its latus rectum

0 Uyl

(1,2
Sol. —— 12 1
required area = jsin‘lxdx+ J.cos’lxdx
0 142
(9.-6) 142
Line y—2=-1(x-1) Ty 1/f J‘
= [xsm
X=3-y J
2 Zyz + [x cos X]l/f X dx
A= j(a—y>dy—j7dy M\/HZ
- - 1142
56 64
=24+16- —=— —= =
3 3 (4\/_ 4J_] :
Q.6 Calculate the area enclosed by the curve . j X dx
4<x2+y2<2 (x| + |y)). 2
< +y2<2 (X + ) s
Sol. Givenx“+y“>4and 2 (x| + |y|]) > 4 3
= dx + dx

=x*+y*>4and x| +|y| =2 _ J X ‘1[ X

1 \EW
Put 1 — x* = t? and solving, we get
area = (\/5—1) sg. unit.

2
1-x 1/
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oF:

Sol.

Q.9

Sol.

Q.10

Sol.

Find the area enclosed by the curve
y= di(x I nx)and the coordinate axes.
X

y=1+AnX

Q.11

A= [x xnx]:e

1 .
=— Z—]im xAnX
e x-0

1
e

Sol.
|Al=

Find the area of curve enclosed by [x] + [y] = 4
in the Ist quadrant.

[x]+ [yl =4

[x]=4-1y]

wheny=0,[x]=4=>4<x<5
y=1[x]=3=>3<x<4
y=2,[x]=2=>2<x<3
y=3,[x]=1=>1<x<2
y=4,[x]=0=>0<x<1

Q.12

D |C

= N wbk o,

A B

required area = 5 (area of square ABCD)
=5%x1=5

Let f(x) = minimum {eX, 3/2, 1+ e* |0 <x < 1}

Find the area bounded by y = f(x), x-axis,

y-axis and the line x = 1.

Ny

//\

Sol.

ef=1+e”*

t-1-1-0
t

?-t-1=0

1445

2

t=

Let y» = 4[Jylx and x2 = 4[J/x]y be two
curves, where [ ] represents greatest integer
function. Find area bounded by these two
curves within the square formed by the lines
x=1ly=1 x=4,y=4,

4

2
1..

T
1
~
1

> 4

4 4 5
A= ZI&dx—l—IXde

2

1
et e

28 . 56
T3 12
1
R

Find out the area enclosed by circle |z| = 2,
parabola y = x2 + x + 1, the curve

y = [sin2 % + cosﬂ and x-axis, where []
denotes the greatest integer function.

Oy= {sin2£+cosi}
4 4

1<sin2§+cos§<2 =y=1

so area enclose by the curves
Ozl=2=>x"+y* =4

3 12
dy=x*+x+1 “Zl=|x+=
anay=Xx X :>(y 4) [+2J

andy=1
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Q.13

Sol.

Q.14

Sol.

2\yz-1-12 |0 J3 ]2

required area

0
=J3x1+ (43 -1)x1+ I(x2+x+1)dx
2

2
+I\/4—x2dx
V3
3 2 1°
=(2 \/5—1) + {X—+X—+x:|
3 2 o

+ 2[§x/4—x2 +25in‘1§}
solving we get

21 1 .
area= | —+4/3 —=|sq. unit
(55

2

V3

Compute the area of the loop of the curve
y2 =x2[(1 +x)/(1 - x)].
(2 — m/2) units?

Find the area included between the curve

x2y2 = a2 (y2 — x2) and its asymptotes.

2 M aZXZ
a”~—X

y=1

‘Part-B Passage based Question

F ax L _2x
A= 4| ———dx =-2a | ————0dXx
[l

a
=2a XZ(\/az —xz)

0

= —4a (-a) = 4a°

Passage | (Q. 15t0 17)

Q.15

Sol.

Let there are three functions described here :
f(x) = {sin x}, g(x) = {cos x}, h(x) = [x/x].
Where [x] is greatest integral part of x & {x} is

the fractional part of x.

On the basis of above information, answer
the following questions-
If the area bounded by x-axis, x = 0, X = & and

f(x) is t; and the area bounded by x-axis, X = m,

X = 2m and f(x) is t, then-

t 1 t 1
A) 2> = B)0< -2< =
A >3 B)0<E< 3
© f[—2>1 (D) None of these
1
[A]

f(x) = {sin x}, g(x) = {cos x}, h(x) = [x/n]

2
h(x)
90 ) 9(x)
} v N\ /n\
-f(x)
0 1 /2 b 5j 3n on
h(x) 4 2

T
t = Jsinxdxz [Fcosx]f=1+1=2
0
3n/2
and t, =2 I(1+sin x)dx =2 [x—cosx]¥™/?

T
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2
L_m=2_ = ,_314 . 15 4
191 2 2 2
Y2 _ 0.57 (approx.)
t
Clearly t—2> 1
ty 2

Q.16  The area bounded by f(x), h(x), x = = and
X=2mis

n—2

A2 ®r-20) %

(D) None

7

T
2

Passage 11 (Q. 18 to 20)

Five curves defined as follows :
C, ¢ [|x+y|=1
C, : [|x-yl=1

1

C, : X< =
3 [X] 3
1

Cc, : <=
4 V7 >

Cs : 3x2+3y?=1

Q.18  The ratio of region bounded by C;, C, and C,
sl [A] Cy s -
Area bounded by f(x), h(x), x = n and x = 2= 1
from Q.1, we have (A) 15 B) 2 © > (D) None
Area bounded by x-axis, x = m, X = 2% and Sol 5
and area of rectangle made by f(x) is = &= — 2 o [ ]_
X=m,X=2nand x-axisisnx1=mn Ay = area bounded by C,, C,
required area = 1t (1-2) = 2 = area of square ABCD =2
q A, = Area bounded by C;, C4
= Area of square EFGH =1
A_2_
A, 1
Q.19  The area bounded by C, and C, which does not
contain the area of Cg is
.17 The area bounded by f(x), g(x), x-axis, X =«
Q y f(x), g(x) A)2- T ®)2_%
3. 4 6
and x = — is-
2 (C)2- % (D) None of these
1
(A) g— 5 (B) g— V2 sol.  [C]
2 O area bounded by C; and C, =2
(@) g— % (D) None of these . area bounded by Cs = %
Sol 8] = area bounded by C; and C, which does not
Required area contain the area of Cs
5m/4 3n/2 =o_T
= ‘[(1+ cosx) dx + J.(1+sin X) dx 3
n 5n/4
— - ]5n/4 3nR
= [x+sinx] ¥4+ [L-cosx]57/2 Q.20 That part of area which is bounded by
5t 1 3t 5t 1 C; and C, but not bounded by C5 and C, is-
4 2 2 4 2
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Sol.

A1 B % ©) % (D) None

[A]
® Area bounded by C; and C, =2
.. area bounded by C;and C, = 1

= area bounded by C; and C, but not bounded by
C;andC,=2-1=1

Passage 111 (Q. 21 to 23)

Q.21

Sol.

Q.22

Sol.

Q.23

Sol.

Let there are two function defined here:
f(X) = min (X — 2|, [x + 2[) and g(X) = min (e, eX).
Now the root of the equation e* + x —2 =0 is
o, where o € R.

The area bounded by f(x) and x-axis is
(A) 1 sq. unit (B) 4 sg. unit

(C) 6 sq. unit (D) None of these
[B]

.

1><4><2:4
2

Which statement is correct -

(A)ae(273) B)a € (-1,0)
(C)ae(0,2) (D) None of these
[C]

\

1

1

@\

The area bounded by f(x), g(x) and x = 0 in
first quadrant is

(A)e-1 B)2-e«
C)l+e (D) None of these
[D]

QL
o

A:J.(Z—x—e‘x)dx
0

=20 — l0L2+ e*-1
2

Passage 1V (Q. 24 to 26)

Q.24

Sol.

Q.25

In the adjacent figure, the graphs of two
functions y = f(x) and y = sin x are given. They
intersect at origin, A(a , f(a)), B(x, 0) and
C(2m, 0). A, (i =1, 2, 3) is the area bounded by
the curves as shown in the figure respectively for
x € (0,a), x € (a, n), X € (m, 2n).

IfA =1+ (a—1)cosa-sina.

A
o
1 =f(x
1T y =f(x)
7y = sin B C.
ol ¥ T 21
A Wf(x)
As
The function f(x) is-
(A) x2sinx (B) x sinx
(C) 2xsinx (D) x3sinx
[B]
From fig. we have

a

J.(sinx—f(x)) dx = A

0

= I(sinx—f(x)) dx=1+(a-1)cosa-sina

0

diff. with respect to a, we get

si

na-f(a) =cosa—(a-1)sina—cosa

=f(a) =asina

= f(x) = x sin x

Value of A, is-
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(A) (r —1) units? (B) (m /2 — 1) units?
(C) (rt —sin1-1) units? (D) & /2units?
Sol. [C]
0 f(x) =xsinx and y = sin x
= (a, f(a)) = (1, asina)

T
A= I(xsinx—sin X) dx
1
= [-xcosx]J + [sinx] ]+ [cosx]]

=n+cosl-sinl-1-cosl
= (n—sin 1 -1) unit®

Q.26 Value of A, is-
(A) 2rn—1) units2  (B) (3w —sin2) units?
(C) (3w —2) units? (D) ( —2) units?
Sol. [C]
21
Az = I(sin X — X sin x) dx
Y
27
= | [~ cosx 2™ +[cosx 2™ — Jcosxdx

T

= ‘ —1-1+ 2+~ [sin x ]2

= (8n-2) unit?

Passage V (Q. 27 to 29)
Area enclosed by curve y = f(x) and y = x> + 2
between the abscissa x = 2 and X = « is given
as (o — 402 + 8) sq. unit. It is known that curve
y = f(x) lies below the parabolay = x> + 2.

Q.27  Area enclosed by curve y = f(x) with x-axis,
x=0,x=1is
8 16 16 4
A) - B) — (C) = D) —
w3 B3 ©F ©F
Sol. [B]

o 402+8 = j(x2 +2-F(x)) dx
2

Diff. w.r.to a

30%- 8o = o+ 2 — f(a)
f(o) = —20° + 8aL + 2
f(x) = —2x° + 8x + 2
Now

1
A= I(—sz +8x +2) dx
0

= _g +4+2= g
Q.28 If f(x) lies above x-axis in X € (p, ), then
(g + p) is equal to
(A) 2 B)3 (©4 (D)8
Sol. [C]
2 P
2X°—8x+2= O\q
_ (-8
+tg=——=-=4
p+q >
Q.29 Value of area bounded by line y = x + 2 and
y=1f(x),x=2andx=4is
36 7
A) — B) —
(A) : (B) =
©) % (D) None of these
Sol. [D]
(1)
11)2
./O
e /
22X +8x+2=x+2
2x*-7x=0
xX(2x-7)=0
4
134, j(—2x2 +8x +2) dx
2 2 2 |y
2
33

+ _2 64—ﬁ +4 16—4—9 +2 4—Z
3 8 4 2
33 [ 338 } 33 46
= — 4| -—+ = —+—
8 24
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EXERCISE # 4

Old 11 T-JEE Questions

Q.1

Sol.

Q.2

Sol.

Q.3

The triangle formed by the tangent to the curve
f(x) = x2 + bx — b at the point (1, 1) and the
coordinates axes, lies in the first quadrant. If its
area is 2, then the value of b is -
[T Scr. 2001]

(A)-1 -3 (D)1
[C]

Lety=f(x) =x*+bx—b

(B) 3

d—y:2x+b
dx

= [d_y] =2+hb
dx 1)
equation of tangent at (1, 1) is
=>((y-1)=0@2+b)(x-1)
=>(2+b)x-y+1-2-b=0
=>(2+b)x-y=1+b
X
1+b ﬁ: .
2+b
Intercept made by this line with coordinate axis
1+b

is——,—-(1+b
2+b ( )

Areaz—l. 18

2 2+b
—-8-4b=1+b’>+2b
= (b+3)?=0=b=-3

j (1 + b) =2 given

Letb=0and forj=0,1,2...n, letS; be the
area of the region bounded by the y-axis and
the curve xe® = sin by, %s y < %
Show that Sy, Sy, S,, ....... S,, are in geometric
progression. Also, find their sum for a = -1 and
b=m. [11T-2001]

(e+1)m(e"?t -1)

sq. units.
(n® +1) (e—-1) a

The area bounded by the curves y = |x| — 1 and
y=—[x|+1is [T Scr.2002]

(A) 1 (B)2 (C)2+2 (D)4

Sol.

Q.4

Sol.

Q.5

Sol.

[B]
y=|x|-landy=—|x|+1

A y =[x|-1

B D
C =—|x| +1

ABCD is a square
where AC =2

Area :% (AC)*=2

Find the area of the region bounded by the
curves y = x2,y = |2 — x| and y = 2, which lies
to the right of the line x = 1. [11T-2002]

V2 2
A= sz dx +2(2—/2) - I|x2—2|dx
1 1

Area of the region bounded by y =Jx,
X =2y + 3 & x-axis lying in 1st quadrant is-
[T Scr.2003]

(A)243 (B)18 (C)9 (D) 34/3
[C]
y:&,X—Zy:S
9,3)A
B ic
0 3 9

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141




Edubull

9
required area = I&dx—% x6x3
0

2 321 9
= —[X -9
3[ To
=18-9=9
Q.6 If area bounded by the curve x = ay? & y = ax?
is 1, then a is equal to - [T Scr.2004]
1 1 1
A) — B) - C) = D)3
Wz ®; ©; O
Sol.  [A]
x =ay’and y = ax?
—y?= X andxé=Y
a a
2 _
¥2 = yla y° = xla
O\ 1/a Q8

1/a
required area = I (1/5 —ax2]dx =1 given
a

0

12 3 1/a
3{__X3/2_3X_} -1

Ja 3 3

2 1

y=(x-1);

y=(x+ 1)2\

NN NS

-1 -12|12 1

1/2
required area = 2 J‘((x—l)2 —1/4jdx
0

f(x) be a quadratic polynomial & a, b, ¢ are
three distinct real numbers, such that:

4a® 4a 1|[f(-1) 3a%+3a
4b% 4b 1| f@) | =| 3b%+3b
4c® 4c 1 || £(2) 3c2 +3c

V is the point where f(x) attains maximum.
A & B are the points on f(x) such that f(x) cuts
x-axis at A in the first quadrant and chord AB
subtends right angle at V. Find the area

— - —5=1 bounded by curve y = f(x) and chord AB.
3% 3 [11T-2005]
:>5512:l :>a:ii Sol. f(X):OLX2+BX+y
3 V3 4a* f(-1) + 4a f(1) + f(2) = 3a® + 3a
from option a =—— a’[4 f(-1) - 3] + a[4f(1) 3] + f(2) = 0..(1)
V3 Similarly
B b® (4f(-1) -3) + b(4f(1) -3) + f(2) =0 ....(2)
Q.7 The area between the_ curves y = (x — 1) ¢ [4f(-1) — 3] + ¢ [4F(1)-3] + f2) =0 ....(3)
Y = (and y =GR IT Scr.2005] here, a, b, ¢ satisfy the equation
Sol Eﬁ]) B @223 ©4s )L [4f(—1) —3] x* + [4f(1) -3]x + f(2) = 0
' ) ) hence it is an identity
y=(x-1);y=(x+1“andy=1/4
3
f-1)==
g f(2)=0
f(l)=—
(o)) 2
=p=0
So, f() = ot y= >
1 y 4
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f(2)=4a+y=0
1
o=— —
4
v=1

1.,
fxX)=— —=x"+1
() 2

V(0,1)

(—2'0%/“\(2,0)
B
(x,—lx2 +1J
4

y=-—x

Hence, area (OABCO)

=2 {j-xzdx— T(M)dx}

0 3/4

1 1
o [ ] [ax=9*
3 32/4
0 3/4

1.
-=X
a” (_1)_ 4 =2 {l—l}: 1 1o lsquare units.
N 5 3 6 6 3
:OZI;(E:? _15) Q.10 The area of the region between the curves
Line AB y = f1+smx and y = /1—S|nx bounded by
_15-0 COSX COSX
y—-0= (x-2)
—8-2 the lines x =0 and x = %is- [1IT 2008]
3
= E(x—2) ‘/jfl t
(A) —
2 2.1 _+2
Area = j 1o —E(X—Z) dx o (+tN1-t
4 2 V21
-8 4t
2 ® [
= I(—lx2—§x+4j dx o @+t)vl-t
= 4 2 Ji'+l 4t
©) ———dt
2 2
Q.9  Find the area bounded by the curves x2 = vy, o (+17)vl-t
X2=—y&y2=4x-3. [11T-2005] 2 - ﬁfl i .
Sol. Th ion bounded by th = X5, TN T
0 e re;glon Zun ed by _e curves_y X ) (1+t2)\/1—7
y = —X° and y° = 4x — 3 is symmetrical about
) Sol. [B]
X- axis. a _ _
Where y = 4x — 3 meets at (1, 1) A= j\/1+5'nx _\/1—S|nxdx
o | cosx COSX
/4 sin X 1 cos X | - sinx—cosx‘
,[ 2 2 2
= dx
d Jcosx
Power by: VISIONet Info Solution Pvt. Ltd
Website : www.edubull.com Mob no. : +91-9350679141




Edubull

. X
n/4 2sIn —

:I 2 dx

0 A COSX

n/4 2tan§cos§
2 dx

1
O Ly

Q.12

X
Lettan— =t
2

1 sec? > dx = dt
2 2

V21

-

2.t (2 dt)

A+t%)/2-(@1+1t?)

1

N

4t dt

J2-
) ;[ 1+t3)1-t?

Sol.

Passage | (Q.11 to 13)

Q.11

Sol.

Consider the functions defined implicitly by the
equation y3 — 3y + x = 0 on various intervals in
the real line. If x € (—o0, —2) U (2, ), the
equation implicitly defines a unique real valued
differentiable function y = f(x).

If X € (-2, 2), the equation implicitly defines a
unique real valued differentiable function
y = g(x) satisfying g(0) = 0. [11T-2008]

If f(—10+/2 ) = 242, then f "(-10+/2 ) =
42 42

® 7 T
42 42

© 75 T

[B]

3y’y' —3y'+1=0

' = 1 = _i
Y 31-y?) 21

By . (y)*+3y’y"-3y"=0

1242

(21)?

L1242
y'e

- 3278

+21y"=0

The area of the region bounded by the curve
y = f(x), the x- axis, and the lines x = a and
X =b, where -o<a<b<-2is

b

X
A) j YT dx + bf(b) — af (a)

a
b

®)- |

X dx+bf(b)—af(a
2 3((F(x))* -1) )

b
X dx—bf f
(C) j TGPD dx — bf(b) + af(a)

b

D) - ! m dx — bf(b) + af(a)
[A]
Yy —3y+x=0
x=3y-y =yB-Y’)
(0,0), (0, ¥/3), (0,~+3)

]
T
odd symmetric

5 o0 p
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b
= [xf 0O — [ xF" (o

a

X

y=¢e

Area = J. (Any) dy

1
IM(l+e—y) dy = |yony -1 =0-(-1)=1
1

1
©C)e- .[ex dx=e—|e* |; =e-[e-1] =1
0

Passage 11 (Q.15 to 17)

Q.15

Sol.

b
_ X(-1)
= b f(b) — a f(a) - ! 07D dx
b
X
=bf(b)-af ——d
(b) —af(a) + !3(f2(x)—1) X
Alternate :
<=~ 11(@)
e
|
I
B
a p
f(a)
—af(a) + b f(b) - dey
f(b)
dy -1
dx  3(y® -1)
b
X(—dx)
—af b f(b) —
af(a) + b f(b) £3(y2_1)
1

Q.13 jg'(x)dx =
-1
(A) 29 (-1) (B)0
(C) 29 (1) (D) 29(1)

Sol. [D]

1

[geax =), = 9w -9t
-1

g(x) is odd function

=g(1) +9(1) =29(1)

Q.14  Area of the region bounded by the curve y = e~
and linesx=0andy=eis [11T 2009]
(Ae-1 (B) _Q[Xn(e+1—y)dy

1
1 e

(C)e- Jexdx (D) JMy dy
0 1

Sol.  [B,C,D]

Q.16

Sol.

Consider the polynomial
f(x) =1+ 2x + 3x* + 4x°. Let s be the sum of all
distinct real roots of f(x) and lett = [s|.

[11T-2010]
The real number s lies in the interval
(A) [—%,oj B) [-11,-%]
o) o
[C]

f(x) = 43+ 32+ 2x+ 1
f'(x) = 12x* + 6x + 2 is always positive
f(0) = 1, f(-1/2) = 1/4, f(~3/4) = _%

-3 -1 .
SO root (TSTJ 0 the equation have only

-3 -1 13
onereal rootsos e | —,— |andte | —,—
4 2 2 4

The area bounded by the curve y = f(x) and the
linesx =0,y=0and x =, lies in the interval

MR
(©) (9, 10) (D)[agij
[A]
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Q.17

Sol.

Q.18

Sol.

t
A(t) = jf(x)d(x):t4+t3+tz+t
0

4
i 1-t
1-t

175

A(1/2) = 15/16 & A (3/4) =3 [—j
256

So A(t) e [%, 3}

The function f'(X) is

(A) increasing in [—t,—%j and decreasing in

(49

(B) decreasing in [—t, —%] and increasing in

(49

(C) increasing in (-, t)
(D) decreasing in (-, t)

[B]
f/(x) = 12x% + 6x + 2

: .
f(x)T( n j

' (_ o 1)
4
Let the straight line x = b divide the area enclosed

by y =(1 -xpy=0, and x = 0 into two
parts Ry(0 < x <b) and R,(b < x < 1) such that

Ri—Ry= % Then b equals [T 2011]

3 1 1 1
@, B5 ©O7 ©F
[B]

Rl\é R,
]

&3

Rl—R2:

NN

b 1
j(x—l)zdx - j(x—l)zdx =
0 b

x-9°] [x-9°T _1
3| 3 b'4

1
4

3 3
(b-9° 1 ,, b= _1
3 3 3 4
20-1° 1 1_-
3 4 3 12
1
b-1)°=-=
(b-1) 5

Letf: [-1, 2] — [0, «) be a continuous function

such that f(x) = f(1 — x) for all xe[-1, 2].
2

Let R, = _[X f(x)dx, and R, be the area of the
-1

region bounded by y = f(x), x =-1,x =2, and

the x-axis. Then [T 2011]
(A)R1=2R; (B) R1=3R;
(C)2R:1 =R, (D) 3R1=R;
[C]

2
R, = J.xf(x)dx . ()

-1

2
R, = J.(l— x) f (L— x) dx

-1

2

=j(1—x)f(x)dx ... (i)
-1

(i) + (ii)
2

2R, = j f(x)dx=R,
-1

2R1 = R2

Let S be the area of the region enclosed by

y= e ,¥y=0,x=0,and x=1. Then
[T 2012]

®)s>1-
€

s>t
e

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141




Edubull

=1-L )@
e

Area above x-axis by PQ liney =1+ x(i— j
e

1

S< Iydx:
0

1+ee < (D) also (B) > (C)

Hence (C) not possible.
Hence A, B, D
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EXERCISE #5

Q.1

Sol.

Q.2

Sol.

The slope of the tangent to the curve y = f(x) at

a point (x, y) is 2x + 1 and the curve passes

through (1, 2). The area of the region bounded

by the curve, the x-axis and the line x =1 is-
[11T-1995]

(B) 5/6 units

(D) 6 units

(A) 5/3 units
(C) 6/5 units
[B]

Here ﬂ =2x+1
dx

Integrating both side
J-dy = J(2x+1) dx

Sy=x’+x+c

which passes through (1, 2) so
0®2=1+1+c=c=0
Ly=xi+x

required area bounded by curve, x-axis and
x=1is

1 3 27}

j(xz +x)dx = {X—+X—}
3 2

0 0

= +

Sg. units.

w |
N |-
oo,

The area bounded by the parabola y2 = X, the

line y = 4 and the y-axis is - [REE- 1995]
(A)64/3 (B)32/3 (C)16/3 (D) 128/3
[A]

Q.3

Sol.

4
required area = Ix dy
0

4 3 4
(20 = | Y | _64
= dy = | 2-| = 2=

[y % =5

0 0
The area of the triangle formed by joining the

origin to the points of intersection of the line
x+/5 + 2y = 34/5 and circle x2 + y2 = 10, is -

[REE- 1998]
(A)S B4 (©3 (D) 6
[A]
\(2 +y?=10
O"' .....................
\ x\/5+2y=345

We want to find the area of AOAB for this, we
draw a perpendicular from (0, 0) the given line

= OM = _3£ =
J5+4

oM =5

given that OB =10

= (MB)? = (OB)*—(OM)?
=10-5=5

—MB =45

—AB  =2MB=245

Area of AOAB
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.245.5=5

=1.AB.OM=
2

N |-

Q4 For which of the following values of m, is the
area of the region bounded by the curve
y = X — x2 and the line y = mx equals 9/2.

[11T-1999]

(A)-4 (D)4,-2

Sol. [C]
y=x-x*andy = mx
Smx=x-x*=x*+x(m-1)=0
=x=0,x=1-m

B)-2 (C)24

1-m
required area = J.(x—xz —mx) dx
0
1-m
= j(x(l—m)—xz)dx
0

X2 X3 e
oot

0

_a-m® @-m?®_ @-m)®
2 3 6

But given that area = %

@-m°
6
Solving, we get
(1-m)=+27
1-m=4%3
m=4,-2

9
= =+
2

Q.5 The area of the region bounded by the curves

y=xZandy = |x|is - [REE- 1999]
(A)5/3 (B)13 (C)5/6 (D)1/6
Sol.  [B]

y=x*andy = ||

Oy=x"andy=x
=x(x-1)=0; x=0,1

1
required area = 2 I(x —xz)dx
0

5]
s

=2

N |-
w| -

I

N
ol

1
w|

Q.6 The area of the triangle formed by the positive
x-axis and the normal and the tangent to the

circle x2+y2 =4 at (1,43 ) iSeco..nv.....

[11T 1989]
Sol.

Al,V3)

-
N

Equation of tangent at (1, \/5) is

X+ \/§ y=4
AOAB is a right triangle

= Area of AOAB = % (OA) (AB)
O®AB= 9+3= 12
OA=2

Area:%.Z. \/5:2\/5

Q.7 Sketch the region bounded by the curves

y=v5-x? andy =[x —1] and find its area.
[11T-1985]

Sol. y= 5-x2 andy = |x 1|
point of intersection are
5-x=(x-1)’=x=2,-1
sketch is as follows
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QS8

Sol.

Q.9

—5 7:1

required area

2 1 2
= j 5-x2 dx —J(—x +1)dX—J.(x—1)dx
| -1 1

S+ 2gint 241 gt (L] L
2 V5 2 J5 2
Solving we get
50 1
—sm 1——————
2 o 4 2

Find the area bounded by the curves: x2 + y2 = 4,

~J2 yandx=y. [T 1986]
V2 V2 o
1 5 1 -X
— [Va-x%dx-= .42 .2- dx
7 [l I

Find the area bounded by the curves x2 + y2 = 25,

= |4 —x2Jand x = 0 above the x-axis.
[11T 1987]

Sol.

Sol.

3
[}
|
¥_J
\j
2
y= _4:> X2 =4y +4
y2+4y—21=0

Yy’ +7y-3y-21=0
(y-3)(y+7)=0

4 4|4—X2|
PN i [EEL
0 0

4

A= %|:X\/25—X2 +25sin 1%}

0

2 2_
J4 X2 I 4dX
4 4
0 2
= lloiossintd| 2+ L gl o642
2 5 12 12
—6+ Dgintd_y
2 5

Find the area of the region bounded by the
curve C : y = tan x, tangent drawn to C at
X = n/4 and the x-axis. [11T-1988]

y =tan X

atx=nd=>y=1

d—y:seczx:[d—yj =2

dx X ) (ria-1)

Hence tangent at [%1} is(y—-1)=2 (x—%j

=>2X-y=n2-1

/4

required area
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nl4 nl4
Itanx dx — I(2x+1—n/2) dx
0 0

(log | secx )54 - (x2 +X —7:/2);[/4

Find all maxima and minima of the function
y = Xx(x —1)2, 0 < x < 2. Also determine the area
bounded by the curve y = x (x —1), the x-axis

Q.11

and the line x = 2. [11T-1989]
Sol.  y=x(x—1)?
A
y = X(x-1)2
47| X
@] 1}2 1 min. >

oy (x—1) + (x -1)?
dx
=(x-1). {2x + x -1}
=(x-1) (3x-1)
+ - +
1/3 1

2
. 1( 2 4
SLomaximumatXx =13 =Ypw=— | —— | = —
Y3 [ 3) 27
minimumat X =1 = Ynin =0
Now, to find the area bounded by the curve
y =X (x-1)%
The y-axis and line x = 2.
A

2

41271

2
= Area = Ix(x —1)2.dx
0

Q.12

Sol.

Q.13

Sol.

2 4 3 2V
= J.(x3—2x2 +Xx)dx = X——2L+X—
5 4 3 2 0

= 4—E+2 :G—E:Esq.units.
3 3 3

Compute the area of the region bounded by the

Anx
curvesy =ex A\n x and y =—— , where A\n e =
ex

1.
[11T 1990]
exX \n X = Ax
ex
(€x*-1)=0
X = _’]_, X = i
e
1 ANX
A= [ex%nx ——) dx
1/e i

Sketch the curves and identify the region
bounded by x = 1/2, x =2, y = Anx and y = 2%,
Find the area of this region. [11T-1991]
The required area is the shaded portion in
following figure.

yA y =2X

y = log*

o%/l'2 X

In the region% < x < 2 the curve y = 2° lies above

as compared to y = loge X
Hence, the required area

2
I(ZX —log x) dx
1/2

2
2X
[Iog 5 —(x log x—x)]

1/2
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Q.14

Sol.

Q.15

Sol.

_4-\2 5 3

——log2+—
log2 2 2

Sketch the region bounded by the curves y = x2
andy = 2/(1 + x2), Find its area. [11T-1992]

The curve y = x* is a parabola. It is symmetric
about x-axis and has its vertex at (0, 0) and the

curvey = is a bell shaped curve, x-axis is

1+ x2

its asymptote and it is symmetric about y-axis and
its vertex is (0, 2).

YA YA
y=x
2
C Byo2,
_/ A
. 5 >
To obtain the area, we need point of intersection of
y=x .. (1)
2
and y = > . (2)
1+Xx
_ = 2
1+y
= y+y =2
= y2+y—2:0
= Yy +2y-y-2=0
= yy+2)-1y+2)=0
= y-1(y+2)=0
y=-2,1buty>0soy=1=x=#1

Therefore coordinates of C are (-1, 1) and
coordinates of B are (1, 1)
The area is OBACO = 2 area curve OB/AO

1 . 1
= 2[j1+x2 dx—szdx]

0 0

371
X
= 2[2 tan x]o' — {—}
3
0
o2 _11_ 2
4 3 3

In what ratio does the x-axis divide the area of

the region bounded by the parabolas

y=4x-x%2andy = x2 - x? [11T- 1994]
y =4x—x° (given)

= (¢ —4x+4-4)
=— (X —4x+4)+4
y =—(x-2)*+4
y—4=—(x-2)°

y)\ 2

(172, -1/4) G

Therefore, it is a vertically downward parabola
with vertex at (2, 4) and its axis is X = 2.

and  y=x*—x (given)
=  y=xX-x+ 1
4 4
—E
2 4

= y+1:(x—1/2)2
4
. N 1 1
This is a parabola having its vertex at (E, —Zj

: . 1 .
its axis at x :E and opening upwards.

To obtain the x-coordinate of the points of
intersection we solve y = 4x — x* and y = X — X

=  4x-xX=x-x

=2 =5x=2x*-5x=0=x(2-5x) =0

:X:O,E
2

Also y = x* — x, meets x- axis at (0, 0) and (1, 0)
Now area,
5/2

A= [[x=x*)]-[0¢ )] dx
0

5/2
= I(Sx—sz)dx
0
5/2
2 3 0
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Q.16

Sol.

_5 25 2 1%
2 4 3 8

%(z) 125
8 3)" 24

This area is considering above and below
x-axis both. Now for area below x-axis
separately. We consider

1 2 3\t
A =— I(xz—x)dx: [X?—X—]

3
0 0
_1 1.1
2 3 6
Therefore net area above the x- axis
:Al_AZ = —125_4 = E
24 24

Hence, ratio of area above the x- axis and area
below x- axis

Find the area given by x + y < 6, x2 + y2 <6y
and y2 < 8x. [REE-1995]
X+y<6,x+(y-3)%<9,y*<8x

We take

X+y=6,x+(y—-3)%=9,y*=8x

QY y?=8x

B
() 9/

ol 23 8

Solving y? = 8x and x + y = 6, we get A(2, 4) and
solving x* + (y —3)> =9 and x + y = 6, we get B
3,3)

required area

2
= I(Zﬂ—(S—Wjdx+

0

H(G—x)—((’:—\/g—xz)}dx
2
=242 T&dx+ i(a—x)dxi@—\/g—x?)dx
0 2 0

Q.17

Sol.

3
3x——\/9 X —gsin‘li

2 2 3 1o
Solving, we get

Area = 1 (27 -2)
12

Consider a square with vertices at (1, 1),
(-1,1), (-1, -1) and (1, -1). Let S be the region
consisting of all points inside the square which
are nearer to the origin than to any edge. Sketch
the region S and find its area. [11T-1995]
The equations of the sides of the square are as
follows:
AB:y=1,BC:x=-1,CD:y=-1,DA:x=1
Let the region be S and (x, y) is any point inside
it. Then according to given conditions,

A
B y A1, 1)

-1,1)

(o 1/2)

@ﬂ39§§\§fﬁm

(0, 1/2)

(1.2 D(1, 1)

X2 +y? <=, [1+ X, [1-y], [1+Y]

=32+ Y2 < (1-%)% (1 +%)?% (1-y) (1 +y)?

S Y <o 2xX+ 1, K+ 22X+ Y -2y + 1,
y+2y+1

Sy <l-2xy*<1+2x x*<1-2yand
xX<2y+1

Now in y* = 1 — 2x and y* = 1 + 2x, the first
equation represents a parabola with vertex at (1/2,
0) and second equation represents a parabola with
vertex (-1/2, 0).

And in x> = 1 -2y and x* = 1 + 2y, the first
equation represents a parabola with vertex at
0, -1/2).

Therefore, the region S is the region lying inside
the four parabolas
Y12y =1+2x, x*=1+2y,x*=1-2y
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yA Q.18
0, DS AL, 1)
NovAE2x-1
ol
RN
N xX*=2y-1 Sol.
L, \‘ R 1/
/ \ S -~
0 HF (L0 g

where S is the shaded region.

Now, S is symmetrical in all four quadrants,
therefore, S = 4 x area lying in the first quadrant.
Now, y* = 1 —2x and x* = 1 —2y intersect on the
line y = x. The point of intersection is

E(v2 -1, V2 - 1)
Area of the region OEFO

= area of AOEH + area of HEFH
1/2

=Lz J‘«/l—Zx dx
2
V21
1/2
L2y +[(1— 2x)% 2%%(—1)}

JB=q

2+1-242)+ %(1+2—2J§)3’2

(3—2ﬁ)+%(3-2\/§)3’2

(3-242)+ %[(ﬁ 1y
3-242)+ %(ﬁ—lf

(B-+/2)+ %[Zﬁfl—%ﬁ(ﬁfl)]

Q.19

(3_2ﬁ)+%[5ﬁ—7]

ol NP Uik Nk e e N N

[8-642 + 102 -14] = [4Z - §]

Sol.
Similarly, area OEGO =% (4\/5 -5)

Therefore, area of S lying in first quadrant

- %(4 V2 5)= %(4&-5)

Hence, S = g(4x/§—5) = %(16\/5—20)

Find the area of the region formed by
x2+y2—6x—4y+1230,y$xandxsg.
[REE- 1996]

x2+y276x74y+12£O,y£x,andx£g

= (x-3)2+(y-2?=1,y=x,x=

N | ot

PA5125/

NE---

5/2

required area
5/2

= I {x—(Z—mﬂ dx

2

5/2
2 —_—
——2x+XT3\/1—(x—3)2 +%sinl(x—3)}
2
%5 V3 1, 0
8 8 12 4
1B,
8 8 6

Let A, be the area bounded by the curve y = (tan x)"
and the linesx =0,y =0 and x = n/4.

Prove that for n > 2, A, + A, :il and
n_
1 1
deduce <A< [11T-1996]
2n+2 2n-2

nl4
We have, A, = J(tan x)" dx

0

Since, 0 <tanx <1, when 0 < x < n/4
We have
0 < (tan x)" "' < (tan x)" for eachn e N

nl4 nl4

= J.(tanx)”Jr1 dx < J.(tanx)” dx
0 0

= An < Ay
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Q.20

YA
y = (tan x)"
(n/4, 1)
— X
0 n/4
Now, forn>2

nl4
A+ A= '[[(tan x)" + (tan x)"*2]dx
0

nl4

I(tan x)" + (1+ tan? x) dx
0
nl4

J(tan x)" sec? x dx

0

1 nl4
{ (tan x)””}
(n+1 0

{@ jf(x)”f’(x)dx:

f(x)n+l
n+1

= 1 (1-0) :L
(n+1) n+1
Since A, 12 < Ani1 <A, We get
An + An+2 < 2An

= L< 2A,
n+1

1

2n+2
Also forn>2

= <A, .. (1)

Ant An<Ant+ A= i
n-1

= 2A,< i
n-1
1

2n-2
From (1) and (2)

Q)

1
an-2°

= A<

< A<
2n+2

Let O(0, 0), A(2, 0) and B (1, LJ be the vertices

3
of a triangle. Let R be the region consisting of all
those points P inside AOAB which satisfy
d(P, OA) < min {d(P, OB), d(P, AB)}, where d
denotes the distance from the point to the

Sol.

Q.21

Sol.

Q.22

Sol.

corresponding line. Sketch the region R and
find its area. [11T 1997]
Point P lies inside AOAB & closest to OA

1
A:EXZXtan15°: \/§=\/§_1
2 1+ L 341
NE)
As 4-243
2
A=2-.3

Indicate the region bounded by the curves
x2=yand y = X + 2 and obtain the area
enclosed by them. [REE- 1997]
X2 =y, y =X+ 2, X- axis

|
)
|
N
o
[S)
N |- -

BOD

Find all possible values of b > 0, so that the
area of the bounded region enclosed between
the parabola y = x — bx2 and y = x2/b is
maximum. [1IT-1997]

2
Eliminating y from y = XT and y = x — bx?, we

get X2 = bx — b??
= x =0, b2
1+b
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T o) b > X
j 1+b?

Thus, the area enclosed between the parabolas,

b/1+b? 2
A= I (x—bx2 —X—J dx,
b

0
b /1+h?
_ % X3 14p?
2 3 b
0
_1 b
6 (1+b?)2

For maximum, value of A, 3—'2 =0

(OA 1 @+ b?)2.2b-2b%.(1+b?).2b

Bu
db 6 @+b?)*
_1 b(-b?
37 (1+b?%)°

Hence, ((jj_?: 0 givesb=-1,0,1sinceb>0
.. we consider only b =1

Sign scheme for (:j—'s around b =1 is as below

from scheme it is clear A is maximumatb = 1.

Let f(x) = maximum {x2, (1 — x)2, 2x (1 — x)}
where 0 < x < 1. Determine the area of the
region bounded by the curves y = f(x), x-axis,
x=0andx =1. [IIT-1997]
Sol.  We can draw the graph of y = x% y = (1 —x°) and

y = 2x (1 —x) in following fig. Now, to get the

point of intersection of y = x* and
y = 2X (1 —x). We solve both the equations.

Q.23

Q.24

Sol.

x2=2x (1-X)
X2 = 2x — 2%°

=

= 3x% = 2x

= 3x*-2x=0

= X(3x-2)=0

= x=0,2/3

Similarly, we can find the coordinate of the points
of intersection of

y=(1-x%andy=2x (1L-x)are x = 1/3 and
x=1.

From the figure it is clear that

@-x)°> , 0<x<1/3
f(x) = {2x(1-x) , 1/3<x<2/3
x? , 2/3<x<1

The required area A is given by

1
A= Jf(x)dx
0

1/3 2/3 1
= j(l—x)zdx+ jzx(l—x)dx+ Ixzdx
0 1/3 2/3
1/3 3 2/3
= [——(1—X)3:| + {x —L} +
0 1/3

2 2 3
[l] _,_E (ij +£(1), 1 [gj = Esq. units
3 3.3 3 3.3 27

Indicate the region bounded by the curves
y =X log x and y = 2x — 2x2 and obtain the area
enclosed by them. [REE- 1998]
y=xlogx, y= 2x — 2x?

=y=xlogx [x—ijz——1 y—l
y gX, > > >
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Q.25

Sol.

y=X lox x

y = 2x 2%

required area
1

J-xlogxdx

1 2 1
= x? —gx?’ + X—Iogx —'[5 dx
3 2 0 2

1
J.(Zx—2x2)dx +

Let C; and C, be the graphs of the functions
y=x2andy = 2x, 0 < x < 1 respectively. Let
C; be the graph of a function y = f(x),
0 <x <1, f(0)=0. For a point P on C, let the
lines through P, parallel to the axes meet C,
and C;5 at Q and R respectively (see in figure).
If for every position of P(on C,), the areas of
the shaded regions OPQ and ORP are equal,

determine the function f(x). [1IT-1998]
A 1
o252 w1
C, C
Q’, P
'g'
= \
(0,0) C: R (1,0)

Refer to the fig. in the question. Let the
coordinates of P be (x, x?), where 0 < x < 1.

For the area (OPRO), upper boundary y = x
lower boundary : y = f(x)

lower limit of x : 0

upper limit of x : x

X X
. area (OPRO) = j t2 dt— j f(t)dt

Q.26

Sol.

R
= {?} - If(t)dt
0 0
x3 1 th
== E';f(t)dt— '([Edt

For the area (OPQO) the upper curve: x = ﬁ

the lower curve : x = y/2
lower limit of y : 0 and upper limit of y : x?

- area (OPQO) = j Jra- | é dt
0

ook 2k

3
= g X3 r l X4
3 4
according to the given condition,
4
Xt
—x —If(t)dt— -7

Differentlatmg both sides w.r.t. x, get
X2 —f(x). 1= 2x* - x°
=fx)=x*-x%0<x<1

Find the area of the region lying inside
X2 + (y — 1)2 = 1 and outside ¢2x2 + y2 = ¢2
where c = (V2 -1) [REE- 1999]

2 Y
(y_l) - 2_0
yflzl & y,]_:,l
C C
(c+1) 1
C
( c j J2-1 1
y=|—— - =1-—
c+1 2 2
1
X=+ ——
2
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Q.27

Sol.

Q.28

Sol.

UJE 1/42 1/42

A=c 1- xzdx— Jldx— J.x/1 x 2 dx
1 1
V2 V2

V2 [ 2
Let f(x) be a continuous function given by

f@):{ 22m [x|<1

. Find the area of
X“+ax+b, |x|>1

the region in the third quadrant bounded by the
curves x = —2y2 and y = f (x) lying on the left
of the line8x+1=0 [1T-1999]
2=1+a+hb

a+tb=1 (D)

Find the area enclosed by the parabola
(y — 2)2 = x — 1, the tangent to the parabola at
(2, 3) and x-axis. [REE- 2000]
Tangent at P(2, 3)

2y=x+4

Q.29

Sol.

A= [{y-22+1}-@y-4)dy

!

Consider the collection of all curve of the form
y = a — bx® that pass through the point (2, 1),
where a and b are positive constants. Determine
the value of a and b that will minimise the area
of the region bounded by y = a — bx? and
x-axis. Also find the minimum area.

/N
L

JE{ [ab+1
b b

A= j(a—bxz)dx: j(1+4b—bx2)dx
_Jgf _ [4b+1
b b
Diff. w.r.tob
\/;
b a1 a 3/2
A= |(4-x?)d :4.2\ﬁ——2—
Jlxozaz § 575

2 _12- a=12b
b
b:l,a:-§
8 2
\/E
b 3/2
A Jé_zxzdxzz_zﬁ_i a
2 8 2 b 24\b
R
_3\/__ (12)3/2
=
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= 2J2 =43 Q.32

Q.30  For what value of ‘a’ is the area bounded by the
curve y = a? + ax + 1 and the straight line
y=0,x=0and x = 1 the least ?

2

1
Sol. A= Iydx = %+%+1 Sol.

dA 22 1
—+—=0
da 3 2

3
a=-—
4

Q.31  The tangent drawn from the origin to the curve,
y = 2x% + 5x + 2 meets the curve at a point
whose y-coordinate is negative. Find the area
of the figure bounded by the tangent between
the point of contact and origin, the x-axis and
the parabola.

Sol. y=2x*+5x+2

=(2x+1) (x+2)

LA

7112

P(X1, y1)
tangent at P

y+y; _ 5
= =Z2XX;+ —(X+ X)) +2
2 1 2( 1)

For what value of ‘a’ is the area of the figure

bounded by the lines, y_l y= ! , X =2
X 2x -1
and x = a equal to Ani'>
N
1 1
X 2x-1
x=1
1 L
Casel a>2
a
A= 1_ 1 d)(:)\ni
X 2x-1 J5
a
N —x ot
2x-1], 5
2 4
-N—=M—
\/23 NERNG
3a 4 ,
————— = 15a°=64(2a-1)
2J2a-1 45

— 15a*-128a+64=0=a=8
Case2. 1<a<?2

2
1 1 4
—— dx =\n—
-!:(x ZX—J \/E

2 2a— 4
O lies on it \/_ \/g = 10a-5 = 12a°
y1= 5% + 4 5
5X; + 4= 2X;% + 5% + 2 =12a°~10a+5=0
Xl =+1 D < 0
X ==L, yp=-1 Case3 + <a<1
(-1,-1) 2
y =X 1 2
1 -1/2 I( ! —ljdx+v|‘(1— ! jdx=%ni
=E.1.1+ I(2x2+5x+2)dx A R \x o 2x-1 V5
-1
Q.33 Let f be a real valued function satisfying
( ] f(x)—f(y) and I|m i+ =2. The
y X
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area bounded by curve y = f(x), y-axis and the
liney=21is %, then A =

0
Sol. 1.1 1.p
2 3 6

) / p-q=7 q
W

\

Let f(x) = lim x"
lim nan(x+1) _
Xx—0 X

n=2

f(x) = \n X*= 2An x

2

2
A= Jey’zdy

—00

Put % = t then Zj-et dt=2[et]iw

—0

:2.e:&2:>k:6
3

Q.34 Letf:R — R be a differentiable function such
that f(0) = 1 and
fixy + 1) = f(x) f(y) - f(y) —x + 2 Vxy €R
then area bounded by f(x) and g(x) = x* + 1 can
be expressed as p/q where p and q are relatively
prime find (p + Q).

Sol. f'(xy+1)(y)=f'(x)-1
=fy)f'(x)-1
puty =0
f'x)=1
f(x)=x+c
c=1
fx)=x+1
gx) =x*+1

/
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ANSWER KEY
EXERCISE # 1

QNo. | 1 2 3 4 5 6 7 8 9 |10 |11 (1213141516 17|18 |19 ] 20
Ans. | Al Bl C|C|]A|lC|B|BlIC|D|A|JC|D|B|D|A[C]|D]|]C]|B
QNo. | 21| 22| 23| 24
Ans. | A|A|[ B | B
25. True 26. False 27. True 28. €2 sq. unit
29. 1/4 sq. unit 30. 1sq. unit 31. 2 sq. unit 32.(2- V2 ) sq. unit
PART-A
QNo.| 1 |2 (3|4 |5 |6 |7 |89 |10|11|12
Ans. |C | B|D|C|C|D|B|D|D|A|B|B
PART-B
Qus. | 13 14 15
Ans. |BCD|(BCD| AB
PART-C
16. D 17. D
PART-D
18. A>Q,B>Q,C>R,D—>S 19.A->Q,B>R, C>P,R,D>S
200 A—>Q,B>S,C—>P,D>R
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EXERCISE # 3

2.2 3. 44127 4. (m/2 — 4m)sq. units 6. 8 sg. units

7. (W2 -1) sq.units 8. 1/e 9.5 10.2+\n [ij _ N
3W3) e

11. 11/3 12. [ﬁ +2—3“—%j units? 13. (2 — n/2) units? 14. 4a2 units?

15. A 16. A 17. B 18. B

19. C 20. A 21. B 22. C

23. D 24. B 25. C 26. C

27. B 28. C 29. D

EXERCISE # 4

n+l _
1. C ngégfig————ézsq.unhs. 3. B 4. EEL_}EE@E
(n°+1) (e-2) 3
5 C 6. A 7. A 8. 125/3 sq. unit 9. 1/3 sqg. unit
10. B 11. B 12. A 13. D 14. B,C,D
15. C 16. A 17. B 18. B 19. C
20. A,B,D
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EXERCISE #5

1. B 2. A 3. A 4. D 5 B
6. 2/3 sg. unit 7. %—% 8. w+ (1/3) sq. units 9. 25. sin"1 (4/5) + 4 sq. units
2
10 T, 1 Iog 2 11 gsq. units  12. (e2-5)/4e units? 13. i— EI 0g 2 +3
16 4 3 log 2 2
2 :
4. n-2 15.121: 4 16. 1/12 27 t—2)  17.4/3 (4+/2 -5)
18, W unit 20. (2 -3 ) sq. unit 21. 9/2 sq. unit 22 b=1
23. 17/27 sq. units 24. 7/12 sq. units 25. f(x) =—x2+x3
26. n—ﬁn—ki units? 27. 257 Sg. units 28. 9 sg. units
4~ 192
_ _ . 3 5
29. b = 1/8, A = 44/3 50. UNts 30. a=-> 31 >
4 24
32. a:8or§(6—\/z) 33. 6 34. 7
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